All Hygiene training files are available from the figshare database (DOI: [10.6084/m9.figshare.9891200](https://doi.org/10.6084/m9.figshare.9891200))

Introduction {#sec005}
============

Hygiene is a basic need of every human being. Despite great achievements during the millennium development goals (MDGs) era, more efforts must be undertaken and sustained to improve hygiene practices. Water, sanitation, and hygiene are still considered important priorities globally, and these basic human needs are clearly stated in one of the targets of the sustainable development goals (SDGs). Goal 6 articulates the aims of achieving access to adequate and equitable sanitation and hygiene for all and putting an end to open defecation, paying special attention to the needs of women, girls, and those in vulnerable situations. Further, poor sanitation and hygiene has significant impacts not only on health but also on safety, well-being, and the educational prospects of women \[[@pone.0233267.ref001]\].

Despite substantial recent progress in access to a clean water supply and sanitation services in Indonesia, MDGs targets have not been achieved. Indonesian Basic Health Research 2015 survey stated that only 66.8% had access to clean water and only 58.9% had access to basic sanitation (compared to 68.9% and 62.4%, respectively) \[[@pone.0233267.ref002], [@pone.0233267.ref003]\]. Furthermore, several groups need special attention regarding hygiene and sanitation, such as people in rural areas \[[@pone.0233267.ref003]\], those with special needs \[[@pone.0233267.ref004]\], and those in specific congregate communities, including orphanages and boarding schools.

Indonesia is a Muslim majority country; therefore, Islamic Boarding Schools play an important role in the educational system. Schools vary in terms of curriculum and facilities \[[@pone.0233267.ref005]\]. Most students (santris) who live in these boarding schools intend to learn about their religion in a more intensive atmosphere while also pursuing general education. Santris commonly attend boarding schools starting in elementary school.

Islam strongly emphasizes hygiene, and it is stated that cleanliness is half of the faith. Despite efforts to maintain hygiene and sanitation in boarding school settings, many challenges remain. Based on the preliminary study that was conducted by first author in January 2016 at Mawar Islamic Boarding School \[[@pone.0233267.ref006]\], we found that hygiene facilities and personal hygiene were generally poor, such as shown by poor garbage system, santri's behavior of rarely changed their clothes and eat by hand without washing hands, and so forth. With 10--12 students in one room, low awareness about maintaining room hygiene was also reported, particularly in the girls' room who have much more stuff. The problem persists and the school's efforts to overcome this problem has so far been unsuccessful. In a 2014--2015 Mawar Islamic Boarding School health report \[[@pone.0233267.ref006]\], 70% of santris in a boarding school were diagnosed with infectious diseases, predominantly respiratory and skin infections. Low awareness about maintaining personal and room hygiene was also reported. Factors that influence adolescent behavior are role models, teachers, supervisors, and peer relationships \[[@pone.0233267.ref007]--[@pone.0233267.ref009]\]. Many studies on the negative health impacts of poor hygiene and sanitation have been conducted. The effects of these behaviors include a high risk of infections, including scabies \[[@pone.0233267.ref010]--[@pone.0233267.ref013]\] and genital infection \[[@pone.0233267.ref014]\].

This mixed-methods study describes the impact of efforts to improve hygiene practices among santris in an Islamic boarding school in Yogyakarta, Indonesia using a three-phase exploratory sequential study design. The purpose of the study was to measure the effect of different interventions on improving hygiene practices among Islamic boarding school students (santris). Our specific objectives were to:

1.  Explore santris' personal and room hygiene bevhaiors as well as supervisors' perceptions and proposed solutions to improve hygiene practices;

2.  Develop health educational interventions to improve knowledge and behavior on hygiene practices;

3.  Describe the santris' reactions toward the interventions; and

4.  Measure the differences in knowledge, behavior and outcome before and after the interventions among different interventions and according to gender.

Materials and methods {#sec006}
=====================

Study site {#sec007}
----------

This study was conducted in one of the biggest modern Islamic boarding schools located in Yogyakarta Special Province, Indonesia, which serves approximately 3,500 santris from the kindergarten to the undergraduate level. The majority of santris (roughly 1,500) are in junior high school. The boarding school occupies a 2,000 m^2^ area and includes three building blocks with 115 rooms for female santris and three blocks with 90 rooms for males. The rooms are approximately 18 m^2^ and accommodate 12 children. The rooms are equipped with a bunk bed and small wardrobes. Each block also includes two to three rooms for supervisors. Every supervisor is responsible for attending to three or four santri rooms. This study was conducted in July 2016 until September 2016.

Study design {#sec008}
------------

This research used a mixed-method study in order to ensure an appropriate design is used in this congregate setting, followed by measuring the effect of intervention. Applying a three-phase exploratory sequential mixed-methods \[[@pone.0233267.ref015]\], a qualitative study was first understaken to explore perceptions and current hygiene practices among the supervisors and to identify the potential interventions. Based on qualitative findings, the interventions were developed implemented in the following quantitative study. A quasi-experimental study was then conducted in quantitative phase, applying the stepped wedge cluster pre-post design. The cluster was defined as a block of adjacent rooms. The number of rooms per cluster was 8 rooms for girls and 6--7 rooms for boys. Total rooms number in our intervention was 24 girls room and 20 boys room. One room was occupied by 10--12 santris. This design was selected to implement a step-by-step intervention for the entire sample due to limitations in conducting the intervention all at once. First, all study participants were considered to be in the control group, and then the intervention was applied in a stepwise fashion until all participants had received it \[[@pone.0233267.ref016]\]. The participants were junior high school santris currently enrolled in the program. The subjects were nonrandomly assigned to one of three different interventions (video, poster, or leaflets).

Data collection and analysis {#sec009}
----------------------------

### Qualitative study {#sec010}

The participants in the qualitative study were twenty santri supervisors and one school principal. Data were collected through three focus group discussions (FGDs) with two groups of female supervisors and one group of male supervisors, as well as an in-depth interview with the school principal. In this boarding school, supervisor is a senior student chosen by the school to take the role of supervisor. This designated santri supervisors (male and female) have at least completed senior high school from this school and they are chosen based their high performance for the standard on religious practice and competence. Once they become supervisors, they have to live in the boarding school and are responsible to take care of 30--50 santris', teach the Qur'an while undertaking their own activity, such as working as school staff or studying at university level.

The FGDs covered the following topics: current problems and expectations, approaches and efforts made, and problems in implementation and its effectiveness. The in-depth interview explored existing school hygiene regulations with the goal of data triangulation. The interview and FGDs were between 32 and 53 minutes long, and audio recorded. Transcripts were produced and returned to the participants prior to data analysis as effort of trustworthiness. No further comments were provided by the interviewee or FGD participants following data transcription.

Transcripts were analyzed using OpenCode 4.02 software, and code categories were generated by one coder (VW). The second and third authors (YSP and AU) analyzed one transcript each, and different codes were discussed to obtain consensus. After identifying the codes, we grouped similar codes into categories and core themes were described \[[@pone.0233267.ref012]\]. The categories were then discussed and agreed upon among all authors.

### Quantitative study {#sec011}

All new students at the junior high school level were recruited as participants, resulting in a total of 452 santris ([Fig 1](#pone.0233267.g001){ref-type="fig"}). Participants were nonrandomly allocated to the intervention due to boarding school conditions. The intervention was conducted at the cluster level, that consists of block of adjacent rooms, separated for female and male students. Students living in a given cluster were allocated in a non-randomized fashion into the groups of intervention. The A to H girls room and A to F boys room received the video intervention, the I to P girls room and G to M boys room received the poster intervention, and the Q to X girls room and N to T boys room were allocated for the leaflet intervention. All rooms were located in the first floor. Girls and boys are located in a separate building and their activities are also separate.

![CONSORT diagram participant allocation.](pone.0233267.g001){#pone.0233267.g001}

Knowledge was measured before the start of the training intervention and one-week post intervention, while personal and room hygiene was measured by supervisors using questionnaires. Assessments of the santris' personal and room hygiene practices were carried out by supervisors prior to the training intervention and continued on a weekly basis until one month after the last intervention (week 8).

Four instruments were designed following the Kirkpatrick training evaluation method \[[@pone.0233267.ref017]\]. First, the reaction to the training was measured using a Likert scale ranging from 1 to 5, with 5 being the best value. The questionnaire consisted of five questions about the students' perspectives about the training, adapted from Khasawneh and Al-Zawahreh \[[@pone.0233267.ref018]\]. The answers to other questions assessing knowledge, behavior, and study outcomes were dichotomous (yes/no). The knowledge questions consisted of eight items from Patrick \[[@pone.0233267.ref019]\] and Miko *et al*. \[[@pone.0233267.ref020]\]. The items reflected basic knowledge on personal and room hygiene. Assessment of behavior was based on a sixteen item index of daily hygienic practices adapted from Saffari *et al*. \[[@pone.0233267.ref021]\]. Finally, the outcome of room hygiene was measured using a ten item index based on the santri's room characteristics.

Data analysis was conducted using Stata 12 software. The analysis was carried out for each four variables (reaction evaluation, knowledge, behavior, and outcome), following the four levels in the Kirkpatrick's training evaluation method \[[@pone.0233267.ref017]\]. The first level of evaluation was to assess reactions using a Likert scale. The data were presented in a two-by-two table for each indicator and described descriptively using means and standard deviations. The second level of evaluation was to assess knowledge, using paired t-tests to calculate the mean differences between pre- and post-training intervention within the group. Differences between gender were tested using an independent t-test, while differences between the three interventions (video, poster, and leaflet) were tested using one-way ANOVA, continued by Bonferroni post hoc analysis. The third level of evaluation focused on individual behavior, i.e. assessing differences in personal hygiene over the course of the intervention, which was tested using a paired t-test. Gender differences were tested using an independent t-test and similar to the second level of evaluation, differences in hygiene between the three interventions were assessed by applying a one-way ANOVA, continued by Bonferroni post hoc analysis. Finally, the fourth level was evaluated by examining room hygiene as the effect. For the analysis on room hygiene (outcome), it did not meet the criteria for the parametric test because the number of rooms did not meet the requirement of sample size for a parametric test and the data was not normally distributed, therefore nonparametric test was used. Wilcoxon signed-rank tests were used to calculate the mean differences in room hygiene before and after the training, and a Kruskal-Wallis test was used to assess differences between interventions.

Training intervention {#sec012}
---------------------

A hygiene training intervention was developed to improve both the personal and room hygiene of the santris. Training was delivered to santris by the supervisors, and training for the trainers was conducted by the first author. The duration of the training was approximately 4 hours, and the training for the trainers was 8 hours. The training materials taught supervisors how to assess personal hygiene and room hygiene, deliver the training intervention using the materials provided (video, poster, and leaflets), and maintain personal and room hygiene, and they led santris in a discussion about the importance of personal and room hygiene.

For each mode of intervention, a presentation by the supervisor was given prior to using the video, poster, and/or leaflet, and ended with a discussion. Santris in this Islamic boarding school are still teenagers (11--13 years). At that age, interventions need to be 3S (simple, scalable, and sustainable) \[[@pone.0233267.ref022]\]. The sequence of the intervention was not randomized, i.e., a video was shown for the first cluster, followed by poster for the second cluster, and leaflets for individual santris in the last cluster. The order of intervention methods was designed to reduce the likelihood of introducing bias among subsequent clusters that used different intervention methods. The time interval between clusters was one week. At the end of each training method, all santris were asked to clean their room. The duration of the training ranged between 180 and 240 minutes. The content of the intervention was similar, covering hygiene principles from the Islamic perspective (e.g., level of purification, type of *najis* and how to purify it), hygiene with the goal of disease prevention, personal hygiene, and room hygiene. The personal hygiene materials emphasized head-to-toe daily personal hygiene, such as taking a bath, brushing the teeth, washing the hands, changing underwear, and using clean clothes. Room hygiene materials contained ways to maintain room cleanliness, including cleaning the floor, making the bed, and tidying rubbish from the area. In total, the intervention was eight weeks long ([Fig 2](#pone.0233267.g002){ref-type="fig"}).

![Implementation of research intervention in the Islamic boarding school.](pone.0233267.g002){#pone.0233267.g002}

Ethics approval and consent to participate {#sec013}
------------------------------------------

Ethical approval for this study was obtained from the Medical and Health Research Ethics Committee (MHREC), Faculty of Medicine, Public Health and Nursing, Universitas Gadjah Mada (Ref: KE/FK/725/EC/2016). Informed consent was received from both parents and the santris in the boarding school.

Results {#sec014}
=======

Qualitative {#sec015}
-----------

The FGD participants' educational backgrounds were largely senior high school level (19 persons), followed by undergraduate and graduate levels (one person each). Most FGD participants and in-depth interviewees were female (15 of a total 21). Only one informant (female, older than 20 years) had a master's level education.

Based on the FGDs and in-depth interviews, we identified santris' poor personal and room hygiene practices, as well as potential solutions that supervisors proposed. Poor practices were possibly related to internal factors, such as the santris' relatively young age, lack of independence in managing themselves, low awareness of cleanliness and hygiene practices, laziness, stubbornness, and low sense of belonging to the provided facilities. In addition, external pressures contributed to poor hygiene practices, including santris' schedule of activities, influence of roommates and their willingness to maintain a shared space, and parents' provision of living items. Family socio-economic may have also impacted behavior.

Despite existing policies and programs for encouraging hygiene practices, supervisors acknowledged that problems remained. Therefore, several potential solutions were proposed, including greater control of the santris' behavior, strengthening regulations, communication with parents, and hygiene training. Hygiene training was perceived as an entry point prior to greater control and regulation. Therefore, training was selected as the intervention for this study to cover topics such understanding hygiene from the Islamic perspective and maintaining personal and room hygiene ([Table 1](#pone.0233267.t001){ref-type="table"}).

10.1371/journal.pone.0233267.t001

###### Quotations related to hygiene problems and potential solutions.

![](pone.0233267.t001){#pone.0233267.t001g}

  Topics                                                                                                                                                                   Quotations
  ------------------------------------------------------------------------------------------------------------------------------------------------------------------------ ---------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------------
  **Santris' hygiene condition**                                                                                                                                           
  Hygiene condition                                                                                                                                                        *"Sometimes \[they\] dispose of their garbage carelessly and that is contagious*.*"(II SP)*
  *"There is one student in the first year who does not take a bath for a week*. *He rarely takes a bath or changes clothes*.*"(FGDMale*, *I6)*                            
  Hygiene expectation                                                                                                                                                      *"A clean room*. *The parameter is they clean the room after having meals*. *Dirty clothes are put together and are separated from the clean ones*, *on the chart*.*"(FGDFemale*, *I5)*
  Policy                                                                                                                                                                   *"We form the officers and its structure*, *who are the coordinator*, *controller*, *and the supervisors"(II SP)*
  Reasoning                                                                                                                                                                *"Age*, *less awareness" (FGDFemale*, *I1)*
  *"Maybe they don't know how to do it or basically they don't care" (FGDFemale*, *I9)*                                                                                    
  *"His parents send clothes almost every day*, *dress changes every day... Dirty clothes are fetched by his friends*, *they are not used anymore*.*" (FGDFemale*, *I7)*   
  **Supervisors potential solution**                                                                                                                                       
  Existing programs                                                                                                                                                        *"For cleanliness*, *e*.*g*., *room competition for cleanliness" (FGDFemale*, *I4)*
  *"Usually*, *the program is running well in the beginning and then disappears after a while*!*" (FGDMale*, *I4)*                                                         
  Alternative solution                                                                                                                                                     *"First*, *do hygiene promotion first*, *and then they are given a reward*. *After a while*, *they need to be independent*, *supported by someone functioning as a supervisor to control the behavior and decide the situation when the children should be given straightforward instruction" (II SP)*
  Training material                                                                                                                                                        *"The materials should be motivating*. *There should be role models who are already successful*, *simple things to do*, *and fun*. *Another example is the benefit of hygiene*, *from the religion point of view and its application*. *They also need to understand what is the impact to their health in the long term*." *(II SP)*

Quantitative {#sec016}
------------

The total number of first grade junior high school santris was 512. Among these santris, 452 (88.3%) completed the study (258 females and 194 males; [Fig 1](#pone.0233267.g001){ref-type="fig"}). Fifty-six santris did not return the consent form because they could not meet with their parents, they lost the consent form, or were absent from school.

Overall, the participants' reaction toward the training was positive, as indicated by the average score greater than 4 out of a maximum of 5 ([Table 2](#pone.0233267.t002){ref-type="table"}). The highest score was given for the benefit of the training among both female and male participants. Males reacted more positively than females, and differences were significant for all areas except for training materials.

10.1371/journal.pone.0233267.t002

###### Reaction evaluation toward hygiene training by gender.

![](pone.0233267.t002){#pone.0233267.t002g}

  Variables                                           Boys                       Girls                      Total                      *p*-value[\*](#t002fn001){ref-type="table-fn"}
  --------------------------------------------------- -------------------------- -------------------------- -------------------------- ------------------------------------------------
  Benefits of training                                4.59 ± 0.63 (4.50--4.68)   4.72 ± 0.57 (4.65--4.79)   4.66 ± 0.60 (4.60--4.71)   0.015
  Training materials                                  4.34 ± 0.71 (4.24--4.44)   4.34 ± 0.64 (4.26--4.42)   4.34 ± 0.67 (4.28--4.40)   0.438
  Training process                                    4.24 ± 0.82 (4.12--4.36)   4.10 ± 0.67 (4.02--4.18)   4.16 ± 0.74 (4.09--4.23)   0.022
  Satisfaction with the training management process   4.43 ± 0.75 (4.32--4.54)   4.24 ± 0.70 (4.15--4.32)   4.32 ± 0.72 (4.25--3.87)   0.003
  Satisfaction with the coach                         4.48 ± 0.79 (4.37--4.59)   4.26 ± 0.71 (4.17--4.34)   4.36 ± 0.75 (4.29--4.43)   0.001

\* Independent T-test

A significant increase in knowledge among both boys and girls across all intervention types was found in the scores before and after training (7.22 ± 1.34 pretraining and 7.70 ± 0.74 post training; *p*-value \<0.001). Improvements over the study period were larger for males and those who received posters. However, the post training knowledge levels were higher among females and those who watched the video ([Table 3](#pone.0233267.t003){ref-type="table"}). A Bonferroni post hoc test revealed that video intervention was significantly higher than leaflet group (*p*-value = 0.041). There was no statistical significant difference between video intervention compared to poster group (*p*-value = 0.070) and poster intervention compared to leaflet intervention (*p*-value = 1.000).

10.1371/journal.pone.0233267.t003

###### Knowledge and behavior evaluation before and after hygiene training by gender and intervention method.

![](pone.0233267.t003){#pone.0233267.t003g}

  Groups           Pretest                           Posttest                          Paired T-test   Between groups
  ---------------- --------------------------------- --------------------------------- --------------- ------------------------------------------------
  **Knowledge**                                                                                        
  All groups       7.22 ± 1.34 (7.10--7.34)          7.70 ± 0.74 (7.63--7.77)          \< 0.001        
  Girls            7.40 ± 0.95 (7.28--7.52)          7.74 ± 0.72 (7.65--7.82)          \< 0.001        \< 0.001[\*](#t003fn001){ref-type="table-fn"}
  Boys             6.98 ± 1.70 (6.73--7.22)          7.65 ± 0.77 (7.54--7.76)          \< 0.001        
  Video groups     7.35 ± 1.01 (7.18--7.34)          7.83 ± 0.53 (7.75--7.92)          \< 0.001        0.025[\*\*](#t003fn002){ref-type="table-fn"}
  Poster groups    7.01 ± 1.75 (6.74--7.28)          7.65 ± 0.83 (7.52--7.77)          \< 0.001        
  Leaflet groups   7.34 ± 1.02 (7.16--7.50)          7.62 ± 0.79 (7.49--7.53)          \< 0.001        
  **Behavior**                                                                                         
  All groups       9.75 **±** 2.98 (9.47--10.03)     12.16 **±** 2.12 (11.97--12.36)   \<0.001         
  Girls            10.14 **±** 2.42 (9.84--10.44)    11.74 **±** 2.12 (11.49--12.00)   \<0.001         0.067[\*](#t003fn001){ref-type="table-fn"}
  Boys             9.29 **±** 3.52 (8.74--9.74)      12.72 **±** 1.99 (12.44--13.01)   \<0.001         
  Video groups     7.73 **±** 3.21 (7.20--8.26)      11.76 **±** 2.10 (11.41--12.11)   \<0.001         \<0.001[\*\*](#t003fn002){ref-type="table-fn"}
  Poster groups    10.89 **±** 2.46 (10.52--11.27)   12.95 **±** 1.83 (12.67--13.23)   \<0.001         
  Leaflet groups   10.42 **±** 2.19 (10.06--11.79)   11.64 **±** 2.18 (11.23--12.00)   \<0.001         

\*Independent T-Test

\*\* One-way ANOVA

A similar finding was observed with respect to changes in personal hygiene over the course of the intervention (9.75 ± 2.98 pretraining and 12.16 ± 2.12 posttraining; *p*-value \< 0.001). In comparison to females and participants receiving other intervention methods, males and those who watched the video experienced the largest improvements, with the highest scores observed among males and those who received poster intervention ([Table 3](#pone.0233267.t003){ref-type="table"}). A Bonferroni post hoc test revealed that poster intervention was significantly higher than video intervention (*p*-value \< 0.001) and leaflet intervention (*p*-value \< 0.001). There was no statistical significant difference between video intervention compared to leaflet intervention (*p*-value = 1.000).

The increase in knowledge and personal hygiene behavior, however, did not appear to have a significant effect on room hygiene. Overall, room hygiene increased, but the changes were not statistically significant. Significant differences were only observed among males and those who received the leaflet intervention ([Table 4](#pone.0233267.t004){ref-type="table"}). The improvement in room hygiene was greater among males than females, unlike that for personal hygiene. The improvements in knowledge and change of behavior in personal hygiene observed among males were also higher than those observed among females (0.67 vs. 0.34 and 3.43 vs. 1.6, respectively).

10.1371/journal.pone.0233267.t004

###### Room hygiene before and after hygiene training by gender and intervention method.

![](pone.0233267.t004){#pone.0233267.t004g}

  Groups           Pretest       Posttest      Wilcoxon Rank Test   Between groups
  ---------------- ------------- ------------- -------------------- ----------------------------------------------
  All groups       5.00 (3.67)   5.50 (4.23)   0.140                
  Girls            4.83 (4.08)   4.20 (2.47)   0.548                \<0.001[\*](#t004fn001){ref-type="table-fn"}
  Boys             5.58 (3.00)   7.20 (2.92)   0.001                
  Video groups     5.00 (5.00)   4.93 (2.28)   0.245                0.812[\*\*](#t004fn002){ref-type="table-fn"}
  Poster groups    5.50 (5.00)   5.83 (2.67)   0.477                
  Leaflet groups   5.00 (3.00)   5.95 (4.60)   0.017                

\*Mann-Whitney

\*\* Kruskal-Wallis

Discussion {#sec017}
==========

This study emphasized the important role school-based interventions can play in improving students' hygiene practices. The study was designed to test the effect of hygiene training interventions on hygiene practices in an Islamic boarding school setting.

Our findings demonstrated that hygiene training significantly improves knowledge and personal hygiene behavior among the santris. Unlike personal hygiene, improvement in knowledge, however, may not have practical implications since knowledge levels were already high prior to the intervention. This could reflect previous efforts undertaken within the school's program. Other studies have also shown that several training methods have been proven to significantly improve hygiene. These methods include a program of interactive presentations on toilet hygiene for 11- to 16-year-old Turkish schoolchildren \[[@pone.0233267.ref023]\]. Interactive interventions with proven effectiveness included demonstrations involving children, posters \[[@pone.0233267.ref024]\], cartoon or manga characters \[[@pone.0233267.ref025]--[@pone.0233267.ref027]\], videos, and leaflets \[[@pone.0233267.ref028]\].

Regarding the personal hygiene behavior analyses, despite significant improvements after the training, work is still needed to improve behaviors, because less than half of the santris practiced poor personal hygiene. These behaviors included handwashing with soap for at least twenty seconds before and after meals (27% at baseline vs. 33% after training), washing utensils immediately after use (36% vs. 49% after training) and changing bed sheets weekly (45% vs. 54% after training). Limited improvement was observed with respect to handwashing, washing utensils, and changing bed sheets, as these behaviors were strongly related to access to Water, Sanitation and Hygiene (WASH) facilities. Even though knowledge, attitude, and practice were adequate, the lack of resources such as soap may seriously impede hygiene practices \[[@pone.0233267.ref029]\].

With respect to room hygiene, improvements were only significant among male santris and those who received leaflet, further qualitative observation identified several factors that could explain why males practiced better room hygiene than females ([Table 4](#pone.0233267.t004){ref-type="table"}). Males appeared to have fewer items in their rooms, their supervisors tended to be more attentive toward hygiene in males' rooms, and activities outside the classroom commonly took place in the mosque or classroom instead of their bedrooms. Females santris tended to have more items of clothing, bed linen, and cosmetics. In addition to being more critical of their female supervisors' own hygiene habits and behaviors, female santris also tended to spend leisure time in their rooms, such as eating, chatting and studying. James' study on adolescent girls found a similar evidence, with girls felt comfortable doing most activities in their room, including both physical and non-physical activities \[[@pone.0233267.ref030]\].

Junior high school santris in this boarding school are familiar with use of video, poster or leaflet as intervention medias. All forms of media used in this study significantly improved knowledge and personal behavior. However, only leaflets significantly improved room hygiene. This finding may be due to the advantage of leaflets as opposed to other medias used (i.e. poster and video) or timing of intervention. As in other studies, leaflets appeared to be most promising, because they can be distributed individually, are portable, and can be read many times, making this medium effective for health education among teenagers \[[@pone.0233267.ref031],[@pone.0233267.ref032]\]. In addition, with leaflet as the last intervention, sharing of information among the santris may accumulate with time factor which cannot be controlled under the study design applied. Posters were most effective with respect to personal hygiene, while videos led to the largest improvements in knowledge. Video, leaflet, and poster intervention methods were also found to be effective in educating primary and secondary students in studies conducted in Northern Tanzania \[[@pone.0233267.ref032]\] and targeted to youth aged ten to 18 years \[[@pone.0233267.ref033]\]. Therefore, all media can be used in interventions, and media can be selected based on predefined training goals.

This study had limitations due to only one site study with non-random allocation of participants into the cluster intervention groups, as reflected by the lower pretest scores of knowledge in the poster intervention group and lower pretest scores of personal hygiene among those in the video intervention group. Regarding the possible threat of diffusion, we were not able to fully minimize the possibilities of occurring in this study, due to arrangements in the santris' daily activities and sleeping arrangement in this congregate boarding school setting. To reduce the risk of bias, we first applied the interventions using video, followed by posters and leaflets. The santris only watched the video during the intervention and did not have access to the files. While for the posters, they were only displayed in the santris' rooms who belong to this intervention cluster. Leaflet was implemented as the last intervention because of the possibilities for the santris' to share with others. For future research, we suggest to minimize this threat using a more rigorous study design such as the counterbalanced design.

Conclusion {#sec018}
==========

This study concludes that hygiene practices are still problematic in congregate settings, such as Islamic boarding school. Even though training intervention has been specifically designed from the Islamic perspective based on findings from the qualitative study and santris were satisfied with the intervention, school-based hygiene training was effective to improve knowledge about the importance of hygiene and personal behavior. However, to strengthen its effect on room hygiene, particularly among the females, modifications of interventions and a comprehensive approach are necessary.

Supporting information {#sec019}
======================

###### 

(DOCX)

###### 

Click here for additional data file.
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Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Andrew Soundy

Academic Editor

PLOS ONE

Journal Requirements:

1. 

When submitting your revision, we need you to address these additional requirements.

Please ensure that your manuscript meets PLOS ONE\'s style requirements, including those for file naming. The PLOS ONE style templates can be found at

<http://www.journals.plos.org/plosone/s/file?id=wjVg/PLOSOne_formatting_sample_main_body.pdf> and <http://www.journals.plos.org/plosone/s/file?id=ba62/PLOSOne_formatting_sample_title_authors_affiliations.pdf>

2.  Please refer to any post-hoc corrections to correct for multiple comparisons during your statistical analyses. if these were not performed please justify the reasons. Additionally, in the text you state: \"The subjects were nonrandomly assigned to one of three different interventions\". Please discuss how this assigning occurred.

3.  Please provide further details concerning the piloting of the interview guide used in this study. I.e. who were the participants and how many were they.

4.  Please remove your figures from within your manuscript file, leaving only the individual TIFF/EPS image files, uploaded separately.  These will be automatically included in the reviewers' PDF.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: No

Reviewer \#4: Partly

\*\*\*\*\*\*\*\*\*\*

2\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

Reviewer \#4: No

\*\*\*\*\*\*\*\*\*\*

3\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#3: Yes

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: No

Reviewer \#3: No

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: The article is on the efficacy of different training intervention on promoting hygiene behaviours among boarding students. I have attached comments and suggestions to help improve the article. The comments are made in line with the different sections of the article

Reviewer \#2: Dear Authors

The manuscript entitled \"TRAINING INTERVENTION TO IMPROVE HYGIENE PRACTICES IN ISLAMIC BOARDING SCHOOLS IN YOGYAKARTA, INDONESIA: A MIXED METHODS STUDY\" is very important issues of health and hygiene in school health areas.

Please see our comments for this manuscript on the list below which attached in this letter.

Thank you.

Sincerely yours,

Reviewer

Reviewer \#3: The experiment have not been conducted rigorously. Since the intervention was not conducted at the same time, it was really possible student at the second and third phase of intervention have been exposed before intervention by student from the first phase. The author also didn\'t mentioned how was the sleeping arrangement among those student. If any student from the first phase intervention share the same room with student from the second or third intervention, they might be shared any information. Furthermore, the study found that the leaflet group has a significant change on room hygiene. Since the group was intervened lastly, the evaluation period was shorter than other groups.

Reviewer \#4: COMMENTS TO AUTHORS

Let me congratulate authors for taking time to research into such an important phenomenon. I find the following comments useful for enriching the content of the manuscript.

Abstract

"The primary objective of this study was to measure the impact of a training intervention on improving hygiene practices among Islamic boarding school students...".

I caution authors against the use of the word "impact". It is difficult for authors to convince readers that they truly measured impact. On the measurement chain, impact is in the very long term sometimes 10 years and more. This cannot be practicable for a hand hygiene study of this nature.

Introduction

In a 2014-2015 school health report, 70% of santris in a boarding school 92 were diagnosed with infectious diseases, predominantly respiratory and skin infections.."

Cite the source document appropriately.

Materials and Methods

Study Design

This section needs some clarity. First of all;

i\. what constituted your clusters?

ii\. How did you control for clustering in considering a sample size?

iii\. What was the unit of analysis?

iv\. How did you decide on the number of students to participate in the study? For eg, did you estimate the figure statistically?

Data Collection and analysis

Qualitative study

i\. How did you derive the 21 supervisors?

ii\. What is the source of your data collection tools?

iii\.

Quantitative study

i\. What was the source of quantitative data collection tool?

ii\. You mentioned the use of a Likert scale. How did you test for the internal reliability of items assessing the same variable?

iii\. How did you control for clustering at the data analysis stage?

Training intervention

i\. How did you ensure that training was the same for the different intervention groups?

ii\. Did you assess the intervention fidelity to ensure that the interventions delivered were in adherence to the protocols of the study?

Results

It appears you statistically compared the outcomes within the boys groups with the outcomes within the girls group at some point. Such a comparison will require unpaired samples t-test and not a paired samples t-test.

\*\*\*\*\*\*\*\*\*\*

6\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

Reviewer \#3: No

Reviewer \#4: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Author response to Decision Letter 0

3 Jan 2020

We have responded to all comments from the academic editor and three reviewers in the attaches file.
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Submitted filename: Response_academic editor_final.docx
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Click here for additional data file.
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Andrew Soundy

This is an open access article distributed under the terms of the

Creative Commons Attribution License

, which permits unrestricted use, distribution, and reproduction in any medium, provided the original author and source are credited.

30 Jan 2020

PONE-D-19-26714R1

Training intervention to improve hygiene practices in Islamic boarding school in Yogyakarta, Indonesia: a mixed-method study

PLOS ONE

Dear Dr Widyasari,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

We would appreciate receiving your revised manuscript by 30 February 2020. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Andrew Soundy

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

Please consider the points made by the reviewers wanting changes.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#1: All comments have been addressed

Reviewer \#2: All comments have been addressed

Reviewer \#4: (No Response)

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#1: Yes

Reviewer \#2: Partly

Reviewer \#4: Partly

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#4: No

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#1: Yes

Reviewer \#2: Yes

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#1: Yes

Reviewer \#2: No

Reviewer \#4: No

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#1: I have carefully read the author\'s responses to the reviewers and I am satisfied they addressed them accordingly. They heeded to the reviewers suggestions. A bit of article clean-up will help now, which can be handled through the editorial.

Reviewer \#2: Dear Authors,

Thank you for re-submit your revision manuscript. However, I didn\'t found your comments from the reviewers. Please answer one by one the comments of reviewer. You didn\'t answered the reviewer comments. Therefore, it is made reviewer confusing. Please make a highlight with yellow colour in part of your manuscript where placed the authors revision.

If the authors made it, it is more easier the reviewer for review.

Thank you.

Regards,

Reviewer

Reviewer \#4: I do not see any of my earlier comments addressed by the authors.

COMMENTS TO AUTHORS

Abstract

"The primary objective of this study was to measure the impact of a training intervention on improving hygiene practices among Islamic boarding school students...".

Once again, I find it necessary for authors to replace the word "impact". It is difficult for authors to convince readers that they truly measured impact. On the measurement chain, impact is in the very long term sometimes 10 years and more. This cannot be practicable for a hand hygiene study of this nature. They may consider outcome or effect instead.

Introduction

In a 2014-2015 school health report, 70% of santris in a boarding school 92 were diagnosed with infectious diseases, predominantly respiratory and skin infections.."

Cite the source document appropriately.

Materials and Methods

Study Design

This section needs some clarity. First of all;

i\. what constituted your clusters?

ii\. How did you control for clustering in considering a sample size?

iii\. What was the unit of analysis?

iv\. How did you decide on the number of students to participate in the study? For eg, did you estimate the figure statistically?

Data Collection and analysis

Qualitative study

i\. How did you derive the 21 supervisors?

ii\. What is the source of your data collection tools?

iii\.

Quantitative study

i\. What was the source of quantitative data collection tool?

ii\. You mentioned the use of a Likert scale. How did you test for the internal reliability of items assessing the same variable?

iii\. How did you control for clustering at the data analysis stage?

Training intervention

i\. How did you ensure that training was the same for the different intervention groups?

ii\. Did you assess the intervention fidelity to ensure that the interventions delivered were in adherence to the protocols of the study?

Results

It appears you statistically compared the outcomes within the boys groups with the outcomes within the girls group at some point. Such a comparison will require unpaired samples t-test and not a paired samples t-test.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#1: No

Reviewer \#2: No

Reviewer \#4: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.

###### 

Submitted filename: 2nd COMMENTS TO AUTHORS_Plos One.docx
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Click here for additional data file.

10.1371/journal.pone.0233267.r004

Author response to Decision Letter 1

26 Feb 2020

Thank you for the opportunity to revise our manuscript, entitled "Training intervention to improve hygiene practices in Islamic boarding schools in Yogyakarta, Indonesia: a mixed methods study". We appreciate the constructive suggestions given by the reviewers and we have made our best attempts to provide responses to the reviewers.

Please find our responses to the editor and four reviewer comments in blue colour font in the attachment files.

We sincerely hope that you will find our manuscript suitable for publication and look forward to hearing the final decision from you in due course.
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Submitted filename: Response to Reviewer 4.docx
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Click here for additional data file.
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PONE-D-19-26714R2

Training intervention to improve hygiene practices in Islamic boarding school in Yogyakarta, Indonesia: a mixed-method study

PLOS ONE

Dear Prof Widyasari,

Thank you for submitting your manuscript to PLOS ONE. After careful consideration, we feel that it has merit but does not fully meet PLOS ONE's publication criteria as it currently stands. Therefore, we invite you to submit a revised version of the manuscript that addresses the points raised during the review process.

See comments below. 

We would appreciate receiving your revised manuscript by 18 April 2020. When you are ready to submit your revision, log on to <https://www.editorialmanager.com/pone/> and select the \'Submissions Needing Revision\' folder to locate your manuscript file.

If you would like to make changes to your financial disclosure, please include your updated statement in your cover letter.

To enhance the reproducibility of your results, we recommend that if applicable you deposit your laboratory protocols in protocols.io, where a protocol can be assigned its own identifier (DOI) such that it can be cited independently in the future. For instructions see: <http://journals.plos.org/plosone/s/submission-guidelines#loc-laboratory-protocols>

Please include the following items when submitting your revised manuscript:

A rebuttal letter that responds to each point raised by the academic editor and reviewer(s). This letter should be uploaded as separate file and labeled \'Response to Reviewers\'.A marked-up copy of your manuscript that highlights changes made to the original version. This file should be uploaded as separate file and labeled \'Revised Manuscript with Track Changes\'.An unmarked version of your revised paper without tracked changes. This file should be uploaded as separate file and labeled \'Manuscript\'.

Please note while forming your response, if your article is accepted, you may have the opportunity to make the peer review history publicly available. The record will include editor decision letters (with reviews) and your responses to reviewer comments. If eligible, we will contact you to opt in or out.

We look forward to receiving your revised manuscript.

Kind regards,

Andrew Soundy

Academic Editor

PLOS ONE

Additional Editor Comments (if provided):

Please make the minor revisions requested. Once this is achieved the paper will be accepted.

\[Note: HTML markup is below. Please do not edit.\]

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#2: All comments have been addressed

Reviewer \#4: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#2: Yes

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#2: Yes

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#2: Yes

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#2: Yes

Reviewer \#4: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#2: Comments:

1\. In Introduction Line 78-83, please add references the authors cites?

2\. Line 90-92, why the authors selected mixed method? What they reasons? Regarding previous studies in Indonesian setting.

3\. In method, because just one sites study, the authors should explain their limitation for generalization?

4\. In qualitative study, please explain the saturation of data? How the researchers stop their interview for saturation data?

5\. In FGD, are the authors conducted separately the FGD? How they divided the group? Related to saturation data? Any data observation?

6\. Please add your limitation of study?

Reviewer \#4: An intervention research on the subject of hand hygiene is crucial especially at this time of a pandemic due to infectious disease. The authors have addressed my comments satisfactorily.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.

If you choose "no", your identity will remain anonymous but your review may still be made public.

**Do you want your identity to be public for this peer review?** For information about this choice, including consent withdrawal, please see our [Privacy Policy](https://www.plos.org/privacy-policy).

Reviewer \#2: No

Reviewer \#4: No

\[NOTE: If reviewer comments were submitted as an attachment file, they will be attached to this email and accessible via the submission site. Please log into your account, locate the manuscript record, and check for the action link \"View Attachments\". If this link does not appear, there are no attachment files to be viewed.\]

While revising your submission, please upload your figure files to the Preflight Analysis and Conversion Engine (PACE) digital diagnostic tool, <https://pacev2.apexcovantage.com/>. PACE helps ensure that figures meet PLOS requirements. To use PACE, you must first register as a user. Registration is free. Then, login and navigate to the UPLOAD tab, where you will find detailed instructions on how to use the tool. If you encounter any issues or have any questions when using PACE, please email us at <figures@plos.org>. Please note that Supporting Information files do not need this step.
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Author response to Decision Letter 2

14 Apr 2020

Thank you for the opportunity to revise our manuscript, entitled "Training intervention to

improve hygiene practices in Islamic boarding schools in Yogyakarta, Indonesia: a

mixed methods study". We appreciate the constructive suggestions given by the

reviewers and we have made our best attempts to provide responses to the reviewers.

Please find our responses to reviewer 2 comments in blue colour font

in the attachment files.

We sincerely hope that you will find our manuscript suitable for publication and look

forward to hearing the final decision from you in due course.
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Training intervention to improve hygiene practices in Islamic boarding school in Yogyakarta, Indonesia: a mixed-method study

PONE-D-19-26714R3

Dear Dr. Widyasari,

We are pleased to inform you that your manuscript has been judged scientifically suitable for publication and will be formally accepted for publication once it complies with all outstanding technical requirements.

Within one week, you will receive an e-mail containing information on the amendments required prior to publication. When all required modifications have been addressed, you will receive a formal acceptance letter and your manuscript will proceed to our production department and be scheduled for publication.

Shortly after the formal acceptance letter is sent, an invoice for payment will follow. To ensure an efficient production and billing process, please log into Editorial Manager at <https://www.editorialmanager.com/pone/>, click the \"Update My Information\" link at the top of the page, and update your user information. If you have any billing related questions, please contact our Author Billing department directly at <authorbilling@plos.org>.

If your institution or institutions have a press office, please notify them about your upcoming paper to enable them to help maximize its impact. If they will be preparing press materials for this manuscript, you must inform our press team as soon as possible and no later than 48 hours after receiving the formal acceptance. Your manuscript will remain under strict press embargo until 2 pm Eastern Time on the date of publication. For more information, please contact <onepress@plos.org>.

With kind regards,

Andrew Soundy

Academic Editor

PLOS ONE

Additional Editor Comments (optional):

Reviewers\' comments:

Reviewer\'s Responses to Questions

**Comments to the Author**

1\. If the authors have adequately addressed your comments raised in a previous round of review and you feel that this manuscript is now acceptable for publication, you may indicate that here to bypass the "Comments to the Author" section, enter your conflict of interest statement in the "Confidential to Editor" section, and submit your \"Accept\" recommendation.

Reviewer \#2: All comments have been addressed

\*\*\*\*\*\*\*\*\*\*

2\. Is the manuscript technically sound, and do the data support the conclusions?

The manuscript must describe a technically sound piece of scientific research with data that supports the conclusions. Experiments must have been conducted rigorously, with appropriate controls, replication, and sample sizes. The conclusions must be drawn appropriately based on the data presented.

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

3\. Has the statistical analysis been performed appropriately and rigorously?

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

4\. Have the authors made all data underlying the findings in their manuscript fully available?

The [PLOS Data policy](http://www.plosone.org/static/policies.action#sharing) requires authors to make all data underlying the findings described in their manuscript fully available without restriction, with rare exception (please refer to the Data Availability Statement in the manuscript PDF file). The data should be provided as part of the manuscript or its supporting information, or deposited to a public repository. For example, in addition to summary statistics, the data points behind means, medians and variance measures should be available. If there are restrictions on publicly sharing data---e.g. participant privacy or use of data from a third party---those must be specified.

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

5\. Is the manuscript presented in an intelligible fashion and written in standard English?

PLOS ONE does not copyedit accepted manuscripts, so the language in submitted articles must be clear, correct, and unambiguous. Any typographical or grammatical errors should be corrected at revision, so please note any specific errors here.

Reviewer \#2: Yes

\*\*\*\*\*\*\*\*\*\*

6\. Review Comments to the Author

Please use the space provided to explain your answers to the questions above. You may also include additional comments for the author, including concerns about dual publication, research ethics, or publication ethics. (Please upload your review as an attachment if it exceeds 20,000 characters)

Reviewer \#2: I studied revised manuscript, Thank you for the opportunity to review this manuscript. in my opinion, the authors have made all the required corrections and the article is acceptable.

\*\*\*\*\*\*\*\*\*\*

7\. PLOS authors have the option to publish the peer review history of their article ([what does this mean?](https://journals.plos.org/plosone/s/editorial-and-peer-review-process#loc-peer-review-history)). If published, this will include your full peer review and any attached files.
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